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1 Lb¢wh5¦/¢Lhb ¢h ¢I9 L¢{ {¢w!¢9DL/ 
t[!b 

The City of Surprise (City) has received federal funding and is working with the Arizona Department of 
Transportation (ADOT) to develop an Intelligent Transportation Systems (ITS) Strategic Plan. The goal of an ITS 
Strategic Plan is to identify strategies and tools to allow the City to manage its transportation network and 
information exchange more efficiently. ITS includes communications and field technologies that are integrated into 
the transportation network such as traffic signals, cameras, fiber optic communications, and central management 
software. ITS technologies are widely deployed throughout the Phoenix metropolitan area, the County, and the 
world.  

The City has invested in ITS communications and traffic management devices to outfit major arterial intersections 
throughout the City. Surprise is in a unique position to create a plan for how the current ITS infrastructure should 
be used to maximize investment, and identify priority focus areas for the growth of the ITS Program as the City 
itself continues to grow in both physical size and population.   

The project to develop this Plan will include the following phases: 

¶ Establishing a Stakeholders Group ς identifying City staff and technical staff from other agencies to provide 
input into the Plan and guide its development.  

¶ Data Collection ς learn about existing infrastructure, processes, resources, and planned activities within 
Surprise. 

¶ Needs and Strategy Development ς collect needs and challenges related to transportation operations and 
data/information sharing in the City to guide the development of ITS strategies that could address those 
needs.  

¶ Transportation Systems Management and Operations (TSMO) ς identify City focus areas related to 
transportation and information sharing such as operation of key corridors, management of events and 
incidents, and improved freeway coordination. This task will identify resources that will support the City in 
operations and management for those focus areas. 

¶ Funding and Implementation ς identify methods to help the City implement ITS strategies in a phased 
manner and obtain the necessary resources and support for continuing operations and management of 
{ǳǊǇǊƛǎŜΩǎ transportation and communications network. 

2 5!¢! /h[[9/¢Lhb 
The information in this document provides an overview and compilation of multiple data and information outlets 
related to current and future infrastructure, operations, and processes in the City and in the region. 

2.1 Sources of Data 

There were three key sources of data and information used for this document.  
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1. Existing City documents and references  

The following City documents and standards were reviewed to identify existing conditions, needs, and ways that 
an ITS program can best align with current City priorities: 

¶ Surprise City Council Strategic Plan (2013) 

¶ Surprise General Plan 2035 (Amended 2015) 

¶ Surprise Parks and Recreation Master Plan (2015) 

¶ Surprise Information Technology Services Strategic Plan (2017)  

¶ Surprise Economic Development Community Profile (2016) 

¶ bŀǘƛƻƴŀƭ /ƛǘƛȊŜƴΩǎ {ǳǊǾŜȅ нлмр 

¶ Development Impact Fee Study (2014) 

¶ Surprise FY 2017 Annual Budget 

¶ Surprise Infrastructure Improvements Plan (2014) 

¶ Surprise Engineering Development Standards (2016) 

¶ Surprise Designated Truck Routes memo  

¶ 2016 City of Surprise Transportation Projects map 

2. One-on-one conversations with various staff at the City 

Nine (9) one-on-one phone calls or meetings were held with City staff in the following departments and divisions:  

¶ Public Works (two meetings); 

¶ Traffic Engineering; 

¶ Police; 

¶ Fire; 

¶ Economic Development; 

¶ Community Development; 

¶ Information Technology (IT); and 

¶ Traffic Management Center. 

The goal of these one-on-one conversations was to collŜŎǘ ƳƻǊŜ ǎǇŜŎƛŦƛŎ ŘŜǘŀƛƭǎ ǊŜƭŀǘŜŘ ǘƻ ŜŀŎƘ ŘŜǇŀǊǘƳŜƴǘΩǎ ǊƻƭŜǎΣ 
responsibilities and processes that may relate to ITS in some way. The focus of these discussions is to gain an 
understanding of how ITS may support the key needs and opportunities of each department. 

3. Regional documents related to ITS planning and the regional transportation network  

In addition to City documents, there are regional planning and guidance documents related to transportation and 
ITS that were reviewed to make sure the Surprise Plan aligns with other regional initiatives. Documents that were 
reviewed for this report included: 

¶ MAG Transportation Improvement Program (TIP) 2017-2021; 

¶ Maricopa County Multi-Jurisdictional Hazard Mitigation Plan (2015); 

¶ I-10 Hassayampa Valley Framework Study (2007); 

¶ Northwest Valley Local Transit Study (2013) 

¶ MAG Systems Management and Operations (SMO) Plan (2017 ς in progress);  

¶ MAG ITS Strategic Plan (2012); and 

¶ Bell Road Operations Plan (Updated in 2013). 
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2.2 Summary of Existing Documents  

Table 1 provides an overview of the City and regional documents that were collected to inform the City ITS Plan.  

Table 1: Key Document Overview Relevant to ITS Planning 

Document  Key Information 

Surprise Documents 
Surprise City Council Strategic 
Plan (2013) 

¶ Identifies a mission statement, core values and strategic priorities that will drive 
Council decision making. 

¶ Goals for transportation, sustainability, tourism, community lifestyle and public 
safety can be supported by ITS. 

Surprise General Plan 2035 
(Amended 2015) 

¶ Identifies a City Vision and primary values of Surprise residents  

¶ Identifies growth projections, future land use and future roadway networks in 
the City 

¶ Identifies goals and policies for key City focus areas, including development and 
transportation,  

¶ Identifies key transportation issues in the City, many of which related to 
mobility, efficiency and connectivity and can be addressed by ITS 

Surprise Parks and Recreation 
Master Plan (2015) 

¶ Identifies a mission for City parks and greenspace, including trails and 
multimodal pathways. 

¶ Identifies important Ψquality of lifeΩ ŜƭŜƳŜƴǘ ǊŜƭŀǘŜŘ ǘƻ ǇǳōƭƛŎ ǎǇŀŎŜǎ ŀƴŘ 
providing connectivity between them. 

Surprise Information 
Technology Services Strategic 
Plan (2017)  

¶ Identifies the IT strategic goals and objectives for the City and how IT can align 
with the overall City strategy 

¶ Provides an overview of the organizational structure of the IT department, 
including infrastructure, systems, and GIS 

¶ Identifies key challenges and needs for the department, including emerging 
technologies and security of communications systems 

Surprise Economic 
Development Community 
Profile (2016) 

¶ Provides data on demographics, demographics trends, and key business 
priorities for the city 

¶ Identifies the mission and vision for economic development in Surprise, 
including target markets, retailers  

¶ Provides an overview of key amenities in Surprise from a community and 
business development perspective. 

bŀǘƛƻƴŀƭ /ƛǘƛȊŜƴΩǎ {ǳǊǾŜȅ 
2015 

¶ Provides results from Citywide resident survey that provides insight into 
attitudes and citizen priorities of Surprise residents 

¶ Identifies the strengths of the City as well as gaps and areas for improvement, 
including those related to transportation and City services 

Development Impact Fee 
Study (2014) 

¶ Outlines the proposed updates development impact fees based on known 
developments in the City to make sure development contributes its 
proportionate share towards the cost of public facilities.  

¶ Includes fees for roadway improvements and public services based on 
development type and size  
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Document  Key Information 
Surprise FY 2017 Annual 
Budget 

¶ Identifies departmental operating costs and budgets 

¶ Identifies funding sources used by the City, including federal, state and local 
funds for various uses 

¶ Identifies budget needs for each department for FY 2017, including major 
initiatives  

¶ Puts forth goals, objectives, and performance measures for each department 

¶ LƴŎƭǳŘŜǎ ǘƘŜ /ƛǘȅΩǎ /ŀǇƛǘŀƭ LƳǇǊƻǾŜƳŜƴǘ tǊƻƎǊŀƳ (CIP) to identify key projects 
that are programmed for funding that year for each department and program 

Surprise Infrastructure 
Improvements Plan (2014) 

¶ Describes key capital projects and infrastructure investments that are planned, 
including roadway projects, public safety facilities and equipment, and key water 
and utilities projects  

¶ Includes costs, associated impact fees and any analysis to support the project 
development and implementation  

Surprise Engineering 
Development Standards and 
Standard Details (2016) 

¶ Identifies the existing standards that are used by the City related to design of 
streets and traffic engineering for all developments that occur 

¶ Identifies standard details that relates to ITS construction 

Surprise Designated Truck 
Routes Memo  

¶ LŘŜƴǘƛŦƛŜǎ ǘƘŜ ŦƻǳǊ ǊƻŀŘǿŀȅǎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅ ǘƘŀǘ ǊŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άǘǊǳŎƪ ǊƻǳǘŜǎέ 
to support freight movement in the City. 

2016 City of Surprise 
Transportation Projects map 

¶ Identifies name, location, and duration of 11 major transportation projects 
starting and ending in 2016 

¶ Identifies ADOT projects that are scheduled to begin in 2016 and will impact the 
City 

Regional Documents 
MAG Transportation 
Improvement Program (TIP) 
FY 2017-2012 

¶ Identify programmed projects in Surprise and neighboring jurisdictions and their 
funding source (local, private, federal/CMAQ). Projects that involve street 
improvements, intersection improvements or pavement disturbance create 
opportunities to consider deploying ITS infrastructure, such as fiber and conduit. 

¶ Identify key ADOT, MCDOT or neighboring agency projects that could provide 
Surprise with an opportunity to collaborate to improve their transportation or 
ITS network. 

Maricopa County Multi-
Jurisdictional Hazard 
Mitigation Plan (2015) 

¶ Identifies critical facilities and infrastructure in the City in terms of water, 
emergency services, power, government services and the transportation 
network 

¶ Identifies the hazards that threaten Surprise that need to be mitigated related to 
the critical facilities and infrastructure  

I-10 Hassayampa Valley 
Framework Study (2007) 

¶ Key long range planning document that provides an overview of a future 
regional roadway network north of the I-10. It will affect Surprise in terms of 
planning for future traffic circulation as well as the need to provide connectivity 
between City and regional networks.  

Northwest Valley Local 
Transit System Study (2013) 

¶ Provides specific demographic and travel data for Surprise 

¶ Provides results of a community survey related to travel and transit in Surprise 
to identify needs and gaps  

¶ Provides specific transit recommendations for the Surprise/Sun City area to 
address gaps and opportunities with transit in Surprise 
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Document  Key Information 
MAG Systems Management 
and Operations (SMO) Plan 
(2017 ς in progress) 

¶ Identifies regional vision and priorities in terms of both priority facilities 
(freeways and arterials) as well as priority programs and  

¶ Will be important for Surprise to align with the regional vision for operations 
provided in the SMO Plan, including the ultimate buildout for transportation 
facilities as well as regional systems and processes to support traffic 
management. 

¶ Will provide overview of potential future funding opportunities for ITS and 
operations in the region.  

MAG ITS Strategic Plan (2012) ¶ Identifies regional ITS goals and strategic priorities for ITS in the MAG region and 
how they align with the Regional Transportation Plan (RTP). The Surprise ITS 
Plan should align with and support these goals to provide the best connectivity 
and interoperability with partner agencies. 

¶ Identifies recommended funding allocations to support ITS investments. 

¶ Identifies key partnerships to support improved operations, which Surprise 
needs to consider to best position themselves to obtain regional support in 
terms of operations and funding.  

Bell Road Operations Plan 
(Updated in 2013) 

¶ Identifies the roles and responsibilities for the TMCs that operate ITS and traffic 
signal infrastructure along the Bell Road corridor. 

¶ The Operations Plan has been updated over time to include additional agencies 
across the valley. 

¶ The Surprise TMC is identified to have shared use of other agency infrastructure, 

such as CCTV pan, tilt and zoom capabilities and DMS posting. 

3 9·L{¢LbD /hb5L¢Lhb{ Lb {¦wtwL{9 
This section provides an overview of the existing City facilities and the transportation network, including the 
existing state of ITS deployment in the City. 

3.1 City Transportation System 

3.1.1 Existing Transportation Overview 

There are five Roads of Regional Significance within the Surprise planning area, as designated by MAG in their 
proposed National Highway System and Principal Arterial Network (Appendix A). These include Loop 303, US 
60/Grand Avenue, Bell Road, Dysart Road, and Olive Avenue. MCDOT prioritizes these roadways because of their 
importance and linage to the regional arterial network, and it is expected that these roadways are given priority 
for regional improvements by MAG and MCDOT.  

There are also four arterial roadways that are designated as truck routes in Surprise that adhere to all current ADOT 
standards for length and weight, including US-60 (Grand Avenue), Bell Road, Loop 303, and Dysart Road.  

Bell Road is the only east-west road that has a bridge crossing the Agua Fria River, not including Grand Avenue 
which runs diagonally, making it the main east-west thoroughfare for passenger and freight vehicle in and through 
Surprise.  

Surprise is currently served by one Valley Metro express bus route (Route 571) to downtown Phoenix, in addition 
to the regional Dial-a-Ride service. There is also a park-and-ride facility on Bell Road to serve transit users.  
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Figure 1 provides a map of where City facilities are located including Police and Fire stations as well as where 
libraries, schools, and parks are in relation to key corridors in the City. 

 
Figure 1: City Key Facility Locations 
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3.1.2 Existing ITS and Communications Infrastructure  

The initial ITS deployment within the City was accomplished in 2005 through Phase 1 of the Bell Road ITS project. 
Seven CCTV cameras, four arterial DMS, and fiber communication to each of these devices, as well as 14 traffic 
signal controllers were installed. Three jurisdictions were involved in this project and while each participating 
agency has access to each of these devices, the City ultimately controls and maintains the equipment within the 
City limits. Establishing an ITS workstation within City Hall was also part of this project. This workstation ran the 
i2TMS traffic signal system software as a remote user to MCDOT.  

¢ƘŜ /ƛǘȅΩǎ L¢{ ǇǊƻƎǊŀƳ ǿŀǎ ŜȄǇŀƴŘŜŘ ŀŦǘŜǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ .Ŝƭƭ wƻŀŘ L¢{ tƘŀǎŜ м. The City constructed the Public 
Safety Building located near the new SurpriǎŜ /ƛǾƛŎ /ŜƴǘŜǊΦ ¢Ƙƛǎ ŦŀŎƛƭƛǘȅ ƘƻǳǎŜǎ ǘƘŜ /ƛǘȅΩǎ ¢ǊŀŦŦƛŎ aŀƴŀƎŜƳŜƴǘ /ŜƴǘŜǊ 
(TMC), which has replaced the workstation established under Bell Road ITS Phase 1. The TMC contains a video wall 
and three operator workstations for the control of CCTV, DMS, and signal system software. 

Figure 2 provides a mapping of the existing ITS and communications infrastructure in the City of Surprise. Following 
the figure is a detailed description of each infrastructure type. 
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Figure 2: City ITS and Communications Infrastructure 
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Traffic Signals 

The City operates 49 signalized intersections in the City, 43 of which are owned by the City and six signals at freeway 
interchanges that are owned by ADOT but operated by Surprise. City staff can monitor and operate 48 of the 49 
traffic signals in the City from the City traffic management center (TMC); the only traffic signal that is not connected 
to the network is located at Sunrise and Mountain View. The TMC was constructed in 2008 and is in the City Public 
Safety Building. The brain of the traffic signal network is the Kimley-Horn Integrated Transportation System (KITS) 
central traffic control system which is housed at the TMC and allows TMC staff to remotely monitor and manage 
the City traffic signal network as well as the other ITS devices that are deployed. There is currently one staff member 
who works out of the TMC during peak travel times or during special events and provides on-call response for after-
hours needs. There are also two signal technicians who support the deployment and maintenance of traffic signals 
and limited support ITS devices both during and after-business hours. 

The traffic signal system allows TMC staff to set pre-determined signal timing plans or traffic-responsive timing 
plans to manage traffic flow along corridors within the City at different times of the day. Regular time-of-day plans 
are implemented as the default and are set based on historical data on typical traffic volumes and turning 
movements to provide the best traffic flow. The TMC staff currently manage traffic signal timing through the KITS 
system. The City also can implement adaptive, or demand-responsive, signal timing during times with atypical 
traffic flows, including during work zones or special events, such as Fourth of July fireworks or Spring Training games 
at Surprise Stadium. With demand-responsive signal timing, the KITS central system uses real-time data from 
detectors to implement signal timing plans that allow for optimized traffic flow for the current conditions. The 
ability to implement adaptive signal timing is a highly-advanced function that allows Surprise to actively manage 
its transportation network most effectively. 

The City currently operates and maintains traffic signals at the five SR 303L interchanges within the City limits, as 
well as the Bell Road/Grand Avenue intersection. The six interchange signals were connected to the City ITS 
network via a fiber optic cabling connection through two recent construction projects.    

Detection 

Detection at traffic signals is used to actuate the different phases of the timing plan and provides data to the KITS 
central system related to the number of vehicles that go through each intersection each day. A large majority of 
the traffic signals in the City (45 out of 49) use video image detectors (VID) to measure vehicle presence and counts 
at intersections. In addition to data, VIDs also provide an image of the leg of the intersection that it is detecting, 
which can be seen through the central system. Other technologies used for detection in Surprise are in-pavement 
loop detection and radar detection. The City also uses anonymous re-identification (ARID) detection to provide 
vehicle and turning movement count data at intersections.  

All traffic signals are equipped with Emergency Vehicle Priority (EVP) technology, which allows emergency vehicles, 
such as fire and EMS, to trigger a green light at a traffic signal during emergencies to reduce the potential delay for 
the emergency vehicle. EVP technology is considered a traffic function, and thus the ITS/TMC personnel will 
purchase and maintain the devices with their budget. If there are issues found with EVP devices, the Surprise Fire 
Department will call the TMC to alert of the issue that is then responded to usually within 24-hours. 

Surveillance  

The City currently has 47 active closed-circuit television (CCTV) cameras whose real-time camera feeds can be 
viewed from the Surprise TMC or through a remote connection to the central traffic control system. The CCTV 
cameras are located at signalized intersections along Bell Road, Greenway, Litchfield, Waddell, Cactus, Peoria, and 
Reems Road, and provide real-time feeds of intersection activity. With connection into the central signal system, 
operators can pan-tilt -zoom (PTZ) the cameras to view different images of the intersection.  
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The CCTV cameras are controlled by a video management system which allows the images to be seen from the 
TMC or through a remote connection to the central system; it also allows the cameras to be remotely PTZ 
controlled. Currently, only the TMC staff can operate the CCTV cameras at the City.  

The City also uses the Luxriot video management system to share the CCTV camera images with other agencies 
throughout the valley through the MAG Regional Community Network (RCN). The RCN provides a regional 
communications backbone made up of fiber and wireless radios to which most agencies within the Valley are 
connected. Connection to the RCN allows agencies to share their video feeds and view the video feeds of other 
agencies as needed. 

Traveler Information 

The City has deployed 8 permanent dynamic message signs (DMS) along Bell Road to provide traveler information. 
Information posted on these signs includes incident information, construction information, emergency alerts, and 
special event information.  

Communications 

To connect the TMC to the Bell Road ITS devices, a portion of !5h¢Ωǎ wegional Community Network (RCN) (see 
below) project was accelerated by the City. This project included fiber installation from the TMC to the backbone 
fiber at Bell Road east of Grand Avenue. The second phase of the Bell Road ITS project was led by MCDOT. It 
extended the Bell Road fiber from Litchfield Road to 165th Drive. The conduit was extended to the eastern limits 
of the ADOT right of way at Loop 303. 

After the completion of the Bell Road ITS Phase 2 project, the City continued to expand its ITS infrastructure through 
securing federal funds for construction. The Greenway Road Fiber project installed conduit, fiber, and ITS devices 
including wireless antennas on Greenway Road from Loop 303 to West Point Parkway. The Litchfield/Peoria project 
extended the fiber north along Litchfield Road to connect to the TMC and installed fiber along Peoria Avenue from 
Litchfield Road to Reems Road. Phase 3 of the Bell Road Reconstruction project installed conduit, pull boxes and 
trunkline fiber along Bell Road from 168th Drive to 183rd Avenue.   

When ADOT converted the Loop 303 to a full freeway, the City partnered with ADOT to install a joint trench for 
ADOT FMS and Surprise ITS conduits along the Loop 303 within the City of Surprise.  In 2013, the City installed fiber 
optic cabling in the conduit allowing the City to connect to the signals along the freeway.   

To connect all ITS infrastructure and provide communications back to the ¢a/Ωǎ central control system, there are 
24 miles of fiber optic cable and 14 wireless radios that the City owns and maintains. There are currently 
communications connections to ITS equipment along Bell Road, Greenway, Waddell, Cactus, Peoria, and Reems 
Road. ¢ƘŜ L¢{ ŦƛōŜǊ ƴŜǘǿƻǊƪ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǘƘŜ /ƛǘȅΩǎ L¢ ŦƛōŜǊ ƴŜǘǿƻǊƪΣ ǿƛǘƘ ǘƘŜ ƻƴƭȅ ƻǾŜǊƭŀǇ ōŜƛƴƎ ǘƘŀǘ ǘƘŜ L¢ 
department is provided one buffer tube of fiber in the ITS fiber network through a non-formal agreement between 
the departments. The TMC Manager is responsible for the maintenance of the ITS fiber network. 

The City currently utilizes wireless radio antennas to connect to the traffic signals that are not located along the 
CityΩǎ ŦƛōŜǊ ƴŜǘǿƻǊƪΦ ¢hrough the combination of antennas and thŜ /ƛǘȅΩǎ ŦƛōŜǊ ƴŜǘǿƻǊƪΣ ǘƘŜ /ƛǘȅ can communicate 
to all but one signal within the Surprise city limits.  

Regional Community Network 

The RCN provides the communications infrastructure necessary to interconnect transportation and public safety 
centers (such as police or fire) throughout the region. The RCN enables agencies to share CCTV video, detector 
data, and a variety of other types of data through a high speed optical fiber-based communication system. The 
network is widely considered ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƳƳǳƴƛcation backbone, supporting interagency congestion mitigation 
efforts, and reducing costs by providing an additional fiber communications paths for shared-use. All 14 of the 
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TOCs/TMCs in the region are connected to the RCN with the goal of having all MAG member agencies have a central 
system that is connected as infrastructure ōŜŎƻƳŜǎ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜ ƭƛǾŜ ŦŜŜŘǎ ŦǊƻƳ ŀƭƭ ƻŦ {ǳǊǇǊƛǎŜΩǎ пт //¢± ŎŀƳŜǊŀǎ 
are also shared with other agencies in the region through the regional community network and via the Luxriot 
video management system, which is sponsored by MAG and provided free to all agencies to be able to share camera 
feeds. 

ITS Standards and Specifications 

In 2009, the City developed engineering standards, which are updated annually, as needed.  The goal of the 
engineering standards is to provide constancy in construction by developers, reduce contractor change orders, and 
address the changing of technology. The standards are focused on seven engineering disciplines:  Construction 
Plans, Street, Traffic (including ITS), Storm Drain, Water, Sanitary Sewer, and Landscaping.  Standard details were 
developed for specific ITS infrastructure including pull boxes, conduit, fiber optic cabling, splicing, and ethernet 
switch port configuration. 

Figure 3 provides a currently City standard detail for typical fiber pull box installation. 

 

Figure 3: City Example ITS Standard Detail 


















